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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cleanroom for 
preventing objects to be processed, such as 
semiconductor wafers, and be capable of reducing a 
running cost of a chemical filter. 
SOLUTION: Apparatus installation areas 3e and 3f, 
where an apparatus body 1 4 for processing the object to 
be processed, a process area 4 where an object to be 
processed is loaded or unloaded by the apparatus body 
1 4, and an operation area 2, where operation on the 
apparatus is effected are brought into a state to be 
aligned horizontally in the order via partitions 42 and 43. 
Air conditioning of the apparatus installation areas 3e 
and 3f, that of the process area 4, and that of the 
operation area 2 are carried out independently of each 
other. 
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CLAIMS 



[Claim(s)] 

[Claim 1]Apparatus installation area in which an equipment body for processing a processing object was 
installed, Process areas by which a processing object is loaded or unloaded by the above-mentioned 
equipment body, It is a clean room which has the operation area where operation to the above-mentioned 
apparatus is performed in the state where it ranked with this order horizontally via a partition, A clean room, 
wherein air conditioning of the above-mentioned apparatus installation area, process areas, and operation 
area is performed independently mutually. 

[Claim 2]A clean room, wherein air conditioning of the above-mentioned process areas is performed in the 
clean room according to claim 1 by exhaust air which passes along a chemical filter and air conditioning of the 
above-mentioned apparatus installation area and operation area is performed by exhaust air which passes 
along a non-chemical filter, respectively. 

[Claim 3]ln the clean room according to claim 1 or 2, in each above-mentioned area. A clean room while an 
object region which receives air conditioning via a predetermined filter is provided under a ceiling chamber 
and an under floor field is provided via a grating floor under this object region, wherein a circulation duct for 
returning exhaust air is provided in a ceiling chamber from the above-mentioned under floor field. 
[Claim 4]ln the clean room according to claim 1, 2, or 3, two or more process zones which combine the 
above-mentioned apparatus installation area and process areas are horizontally arranged via the above- 
mentioned operation area, A clean room, wherein air conditioning of two or more above-mentioned process 
zones is performed independently mutually. 

[Claim 5]A clean room, wherein peripheral passage area encloses the surroundings of internal clean area 
where two or more above-mentioned process zones have been arranged via a partition in the clean room 
according to claim 4 and air conditioning of the above-mentioned peripheral passage area is performed 
independently of air conditioning of the above-mentioned internal clean area. 

[Claim 6]ln the clean room according to claim 4 or 5, via a caudad planate floor of the above-mentioned 
internal clean area, A clean room, wherein auxiliary machinery area in which auxiliary machinery for assisting 
operation of the above-mentioned equipment body was installed is provided and air conditioning of the above- 
mentioned auxiliary machinery area is independently performed to air conditioning of the above-mentioned 
internal clean area. 

[Claim 7]A clean room, wherein each auxiliary machinery is formed in common auxiliary machinery area 
where exhaust air circulates in the clean room according to claim 6. 

[Claim 8]A clean room, wherein the above-mentioned auxiliary machinery area and peripheral passage area 
are open for free passage and air conditioning of the above-mentioned auxiliary machinery area and 
peripheral passage area is performed in common in the clean room according to claim 7. 
[Claim 9]A clean room, wherein atmospheric pressure of area where an air cleanliness class demanded is 
high is set up in a clean room of any one statement of claim 1 thru/or 8 more highly than atmospheric 
pressure of area where an air cleanliness class demanded is low. 

[Claim 10]A clean room, wherein the above-mentioned processing object is conveyed via operation area in a 
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clean room of any one statement of claim 4 thru/or 9 in another process zone from a certain process zone. 
[Claim 1 1]A clean room, wherein traffic between area of a worker on the above-mentioned grating floor is 
permitted only between the above-mentioned peripheral passage area and apparatus installation area 
between the above-mentioned peripheral passage area and operation area in a clean room of any one 
statement of claim 5 thru/or 1 0. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a clean room. Typically, this invention relates to the clean room 

used as environment where a semiconductor device etc. are manufactured. 

[0002] 

[Description of the Prior Art]The thing as shown in drawing 3 as a clean room for the conventional 
semiconductor device manufacture is known (JP, 10-96332, A). It has separated into two or more area (the 1st 
and 2nd area) 101a and 101b which has the air conditioning system which became independent via the 
partition 101c about the whole clean room in this clean room 101 . While the manufacturing installation 1 14a, 
the conveying machine 127, the storing device 128, etc. are installed in the work zones 126a which receive air 
conditioning in the 1st area 101a, the manufacturing installation 114b which generates chemical mist is 
installed especially in the work zones 126b which receive air conditioning in the 2nd area 101b. in the 1st area 
101a, with the circulation exhaust air which dust removal and the exhaust air by which humidity control was 
carried out, and a chemical free air (exhaust air which does not contain a chemical reaction ingredient) 
mention later from the outside tone machine 1 1 1 or the chemical free-air feed unit 1 23. The fan filter unit 125 
which has the ceiling chamber 124a and the chemical filter 112, The work zones 126a are supplied through 
the non-chemical filters (a HEPA (High Efficiency Particulate Air) filter, a ULPA (Ultra Low Penetration Air) 
filter, etc.) 130a. The exhaust air supplied to the work zones 126a is sent to the downward utility zone 129a 
through the grating floor (drainboard-like floor) 107a, It is returned to the upper ceiling chamber 124a through 
the temperature control unit 132a, the circulating fan 131a, and the circulation duct 109a from this utility zone 
129a. In the 2nd area 101b, the work zones 126b are supplied through the ceiling chamber 124b and the non- 
chemical filter 130b with the circulation exhaust air which the air by which humidity control was carried out 
mentions later from the outside tone machine 111. The exhaust air supplied to the work zones 126b is sent to 
the downward utility zone 129b through the grating floor 107b, It is returned to the upper ceiling chamber 124b 
through the chemical filter 110, the temperature control unit 132b, the circulating fan 131b, and the circulation 
duct 109b from this utility zone 129b. As a result, in the 1st area 101a and the 2nd area 101b. Most supplied 
exhaust air (circulation exhaust air), respectively only the inside of the 1st area 101a, It circulates only through 
the inside of the 2nd area 1 01 b (in addition, a part of exhaust air supplied to the work zones 1 26a and 1 26b is 
discharged out of the clean room 101 through the duct which is not illustrated by the local ventilation provided 
in the manufacturing installations 114a and 114b etc.). Thus, prevention of the cross contamination between 
each area 101a and 101b is aimed at. 
[0003] 

[Problem(s) to be Solved by the lnvention]However, in the above-mentioned conventional clean room 101. 
Since the manufacturing installation 114a, the conveying machine 127, the storing device 128, etc. are 
intermingled in the one work zones 126a where exhaust air circulates, If there is generating of dust (dust etc.) 
by somewhere in the work zones 126a, there is a possibility that the semiconductor wafer which it was moved 
from the conveying machine 127 to the manufacturing installation 1 14a, and has been exposed may be 

http://ww4.ipdl.inpit.go.^ 12/18/2008 



JP,2002-14781 1,A [DETAILED DESCRIPTION] 



Page 2 of 10 



polluted by the dust. 

[0004]ln the 1st area 101a, since the exhaust air which passed along the chemical filter 112, and the exhaust 
air which passed along the non-chemical filter 130a are mixed by the cyclic process after the work zones 
126a, the load to the chemical filter 112 becomes large. The chemical mist (an atom or ion, such as sodium, 
potassium, aluminum, iron, cobalt, nickel, copper, and ANIMONIA) leading to chemical contamination is 
because it generates also by conveyance of the thing in the work zones 126a, or a worker's movement only 
from a manufacturing installation. Also in the 2nd area 101b, the exhaust air from the work-zones 126b whole 
region, That is, since the exhaust air from the area where a worker moves passes along the chemical filter 
1 10 not only by the area which the manufacturing installation 1 14b itself occupies but by the surroundings of 
it, the load to the chemical filter 110 becomes large. As a result, the chemical filter 1 12,1 10 must be frequently 
exchanged with the cycle of about several years, for example from several months, and there is a problem 
that the running cost about a chemical filter becomes high. 

[0005]About the non-chemical filters 130a and 130b, such as an HEPA filter and a ULPA filter, unit prices are 
or less about 1 of a chemical filter / 3, and as compared with a chemical filter, since there is also little 
replacement frequency, a running cost seldom becomes a problem. 

[0006]Then, the purpose of this invention can prevent contamination of a processing object like a 
semiconductor wafer, and there is in providing the clean room which can reduce the running cost about a 
chemical filter. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, a clean room of this 
invention, Apparatus installation area in which an equipment body for processing a processing object was 
installed, Process areas by which a processing object is loaded or unloaded by the above-mentioned 
equipment body, It is a clean room which has the operation area where operation to the above-mentioned 
apparatus is performed in the state where it ranked with this order horizontally via a partition, and air 
conditioning of the above-mentioned apparatus installation area, process areas, and operation area is 
performed independently mutually. 

[0008]Apparatus installation area in which an equipment body for a clean room of this invention to process a 
processing object was installed, A processing object has process areas loaded or unloaded by the above- 
mentioned equipment body and the operation area where operation to the above-mentioned apparatus is 
performed in the state where it ranked with this order horizontally via a partition. And air conditioning of the 
above-mentioned apparatus installation area, process areas, and operation area is performed independently 
mutually. Therefore, even if there is generating of dust (dust etc.) in apparatus installation area or operation 
area, for example, there is no possibility that a processing object exposed by process areas may be polluted 
by the dust. Therefore, contamination of a processing object can be prevented. According to an air 
cleanliness class usually demanded, air conditioning of the above-mentioned process areas is performed by 
exhaust air which passes along a chemical filter, When air conditioning of the above-mentioned apparatus 
installation area and operation area is made to be performed by exhaust air which passes along a non- 
chemical filter, respectively, Since exhaust air which passes along a chemical filter becomes only a thing of 
the above-mentioned process areas and a thing of the above-mentioned apparatus installation area and 
operation area is not contained, load to a chemical filter becomes light as compared with the former. 
Therefore, a running cost about a chemical filter can be reduced as compared with the former. 
[0009]ln this specification, with a "chemical filter." A filter for removing chemical mist (an atom or ion, such as 
sodium, potassium, aluminum, iron, cobalt, nickel, copper, and ANIMONIA) constituting a cause of chemical 
contamination over a processing object using a chemical reaction is meant. "A non-chemical filter" means a 
filter for carrying out the trap of the dust etc. physically and removing them not using a chemical reaction. As a 
non-chemical filter, there are a HEPA (High Efficiency Particulate Air) filter, a ULPA (Ultra Low Penetration 
Air) filter, etc., for example. 

[001 0]A clean room of one embodiment is performed by exhaust air by which air conditioning of the above- 
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mentioned process areas passes along a chemical filter, and air conditioning of the above-mentioned 
apparatus installation area and operation area is performed by exhaust air which passes along a non- 
chemical filter, respectively. 

[0011]ln a clean room of this one embodiment, air conditioning of the above-mentioned process areas is 
performed by exhaust air which passes along a chemical filter, Since air conditioning of the above-mentioned 
apparatus installation area and operation area is performed by exhaust air which passes along a non- 
chemical filter, respectively, an air cleanliness class usually demanded in each area is obtained easily. Since 
exhaust air which passes along a chemical filter becomes only a thing of the above-mentioned process areas 
and a thing of the above-mentioned apparatus installation area and operation area is not contained, load to a 
chemical filter becomes light as compared with the former. Therefore, a running cost about a chemical filter 
can be reduced as compared with the former. 

[0012]ln the clean room according to claim 1, a clean room of one embodiment in each above-mentioned 
area. A clean room while an object region which receives air conditioning via a predetermined filter is provided 
under a ceiling chamber and an under floor field is provided via a grating floor under this object region, 
wherein a circulation duct for returning exhaust air is provided in a ceiling chamber from the above-mentioned 
under floor field. 

[0013]ln a clean room of this one embodiment, exhaust air is supplied to an object region through a 
predetermined filter in each above-mentioned area from a ceiling chamber, Exhaust air supplied to this object 
region goes into an under floor field through a grating floor, and is returned to the above-mentioned ceiling 
chamber through a circulation duct from this under floor field. Comparatively little exhaust air incorporated 
from the outside of a clean room in a ceiling chamber to exhaust air returned through a circulation duct from 
the above-mentioned under floor field (it and) [ dust-] What was suitably adjusted according to required air 
cleanliness classes, such as chemical removal, is mixed, and this mixed exhaust air is supplied to an object 
region through the above-mentioned filter. In this clean room, since it does in this way and air conditioning in 
each area becomes a circle method, load to a filter formed in each area becomes light. Therefore, a running 
cost about each filter can be reduced. 

[0014]Two or more process zones where a clean room of one embodiment combines the above-mentioned 
apparatus installation area and process areas are horizontally arranged via the above-mentioned operation 
area, and air conditioning of two or more above-mentioned process zones is performed independently 
mutually. 

[0015]ln a clean room of this one embodiment, two or more process zones which combine the above- 
mentioned apparatus installation area and process areas are horizontally arranged via the above-mentioned 
operation area, Since air conditioning of two or more above-mentioned process zones is performed 
independently mutually, an air cleanliness class can be set up for every process zone. Therefore, in order to 
process a processing object, an air cleanliness class can be set up according to a kind of apparatus installed 
in the process zone. 

[0016]Peripheral passage area encloses the surroundings of internal clean area where a process zone of the 
above-mentioned plurality [ clean room / of one embodiment ] has been arranged via a partition, and air 
conditioning of the above-mentioned peripheral passage area is performed independently of air conditioning 
of the above-mentioned internal clean area. 

[0017]ln a clean room of this one embodiment, peripheral passage area encloses the surroundings of internal 
clean area where two or more above-mentioned process zones have been arranged via a partition, Since air 
conditioning of the above-mentioned peripheral passage area is performed independently of air conditioning 
of the above-mentioned internal clean area, this peripheral passage area serves as a buffer zone between 
space outside a clean room, and the above-mentioned internal clean area. Therefore, air conditioning of the 
above-mentioned internal clean area is performed by being stabilized without receiving environmental 
influence outside a clean room. 

[0018]Auxiliary machinery area in which auxiliary machinery for a clean room of one embodiment to assist 
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operation of the above-mentioned equipment body via a planate floor of the above-mentioned internal clean 
area caudad was installed is provided, and air conditioning of the above-mentioned auxiliary machinery area 
is independently performed to air conditioning of the above-mentioned internal clean area. 
* [0019]"Auxiliary machinery" means apparatus with which operation of the above-mentioned equipment body 
is assisted without dealing with a processing object directly. A pump unit which performs evacuation via piping 
as an example of "auxiliary machinery" from an equipment body when the above-mentioned equipment body 
needs a vacuum, A heat exchanging unit which makes an equipment body circulate through cooling water via 
both-way piping when the above-mentioned equipment body needs cooling, When the above-mentioned 
equipment body discharges a substance harmful to a human body, the toxic substance is incorporated from 
an equipment body via piping, and an eliminating unit etc. which are changed into a harmless thing and 
discharged out of a clean room are mentioned. 

[0020]Since auxiliary machinery area in which auxiliary machinery for assisting operation of the above- 
mentioned equipment body via a planate floor of the above-mentioned internal clean area caudad was 
installed in a clean room of this one embodiment is provided, Operation of the above-mentioned equipment 
body can be assisted by connecting the above-mentioned equipment body and auxiliary machinery by piping 
etc. In this case, as compared with a case where auxiliary machinery is installed in the above-mentioned 
apparatus installation area with an equipment body, area and capacity of apparatus installation area can be 
lessened. Since what is necessary is just to provide piping which connects the above-mentioned equipment 
body and auxiliary machinery in the perpendicular direction, as compared with a case where auxiliary 
machinery is installed in the side outside a clean room, the length of piping can be shortened in practice. 
Since air conditioning of the above-mentioned auxiliary machinery area is independently performed to air 
conditioning of the above-mentioned internal clean area, an air cleanliness class demanded in the above- 
mentioned internal clean area is not spoiled. Therefore, an air cleanliness class demanded in the above- 
mentioned internal clean area is obtained easily. 

[0021]As for each auxiliary machinery, a clean room of one embodiment is established in common auxiliary 
machinery area where exhaust air circulates. 

[0022]ln a clean room of this one embodiment, since each auxiliary machinery is formed in common auxiliary 
machinery area where exhaust air circulates, as compared with a case where independent auxiliary 
machinery area is provided for every auxiliary machinery, air conditioning of auxiliary machinery area 
becomes easy. 

[0023]The above-mentioned auxiliary machinery area and peripheral passage area open a clean room of one 
embodiment for free passage, and air conditioning of the above-mentioned auxiliary machinery area and 
peripheral passage area is performed in common. 

[0024]!n a clean room of this one embodiment, since the above-mentioned auxiliary machinery area and 
peripheral passage area are open for free passage and air conditioning of the above-mentioned auxiliary 
machinery area and peripheral passage area is performed in common, as compared with a case where they 
are performed mutually-independent, air conditioning becomes easy. 

[0025]Atmospheric pressure of area where an air cleanliness class as which a clean room of one embodiment 
is required is high is set up more highly than atmospheric pressure of area where an air cleanliness class 
demanded is low. 

[0026]Since atmospheric pressure of area where an air cleanliness class demanded is high in a clean room of 
this one embodiment is set up more highly than atmospheric pressure of area where an air cleanliness class 
demanded is low, dust does not flow into area where an air cleanliness class demanded from area where an 
air cleanliness class demanded is low is high. Therefore, an air cleanliness class of area where an air 
cleanliness class demanded is high is maintained by good state. 

[0027]A clean room of one embodiment is conveyed via operation area in process zone from a certain 
process zone where the above-mentioned processing object is another. 

[0028]ln a clean room of this one embodiment, the above-mentioned processing object is conveyed via 
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operation area in another process zone from a certain process zone. That is, after receiving processing in a 
certain process zone, before being moved to another process zone, it does not pass along apparatus 
installation area. Therefore, a processing object can be prevented from being polluted by chemical mist which 
apparatus generated. 

[0029]ln a clean room of one embodiment, traffic between area of a worker on the above-mentioned grating 
floor is permitted only between the above-mentioned peripheral passage area and apparatus installation area 
between the above-mentioned peripheral passage area and operation area. 

[0030]ln a clean room of this one embodiment, traffic between area of a worker on the above-mentioned 
grating floor is permitted only between the above-mentioned peripheral passage area and apparatus 
installation area between the above-mentioned peripheral passage area and operation area. That is, while 
ingress to process areas is forbidden, traffic between operation area and apparatus installation area is 
forbidden to a worker. Therefore, disorder of air conditioning by a worker's traffic is suppressed by necessary 
minimum. 
[0031] 

[Embodiment of the lnvention]Hereafter, the embodiment of a graphic display of the clean room 1 of this 
invention explains in detail. 

[0032] Drawing 2 shows the flat-surface layout of the clean room 1 of one embodiment for semiconductor 
device manufacture, and drawing 1 shows the X-X' line arrowed cross-section in drawing 2. 
[0033]The apparatus installation area for which the main part of ion implantation equipment was installed 
among drawing 2 as for 3a, the apparatus installation area in which the main part of a photolithography device 
was installed as for 3b, The apparatus installation area in which, as for 3c, the main part of a dry etching 
system was installed, the apparatus installation area in which 3 d of main parts of a CMP device were 
installed, The apparatus installation area in which oxidation and the main part of dispersion equipment were 
installed as for 3e, the apparatus installation area in which 3 f of main parts of a wet washing station were 
installed, the apparatus installation area in which 3 g of main parts of a CVD system were installed, and 3 h of 
apparatus installation area in which the main part of a metal film deposition system was installed is shown. 
Below, the numerals 3 shall express suitably on behalf of each apparatus installation area. Each above- 
mentioned device is installed as apparatus for adding predetermined processing to the semiconductor wafer 
(only henceforth a "wafer) as a processing object, respectively. 

[0034]The process zone which combines each apparatus installation area 3 and one or the two process areas 
4 which adjoin it is horizontally arranged in plurality and this example via the operation area 2 at two rows of 
four lines so that drawing 2 may show. The process areas 4 are area for loading or unloading a wafer to the 
equipment body installed in the adjoining apparatus installation area 3. It is divided with the approximately 
plate-like partition 42 between each apparatus installation area 3 and the process areas 4 which adjoin it, and 
is divided with the approximately plate-like partitions 43 and 44 between each process zones 3 and 4 and the 
operation area 2. The peripheral passage area 5 encloses the surroundings of the rectangular area (this is 
called "internal clean area".) 1i where the process zone has been arranged at two rows of four lines via the 
partition 41. The peripheral wall 40 is formed in the outside of the peripheral passage area 5 as a boundary. 
The outside of this peripheral wall 40 is outside the clean room 1. 

[0035]Air conditioning of two or more process zones arranged in the above-mentioned internal clean area 1i is 
performed independently mutually, and air conditioning of the operation area 2 is also independently 
performed with air conditioning of each process zone. Therefore, in order to process a processing object, 
according to the kind of apparatus installed in the process zone, an air cleanliness class can be set up for 
every process zone. Air conditioning of the peripheral passage area 5 is performed independently of air 
conditioning of the internal clean area 1i. As a result, the peripheral passage area 5 serves as a buffer zone 
between the space outside the clean room 1, and the internal clean area 1i. Therefore, air conditioning of the 
internal clean area 1i is performed by being stabilized without receiving the environmental influence outside 
the clean room 1 . 
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[0036]The door 22 for a worker (a device operator and a maintainer) to come and go between the peripheral 
passage area 5 the outside of the clean room 1 is formed in the peripheral wall 40.The door 20 for a worker 
(mainly device operator) to come and go between the peripheral passage area 5 and the operation area 2 and 
the door 21 for a worker (mainly maintainer) to come and go between the peripheral passage area 5 and each 
apparatus installation area 3 are formed in the partition 41. The door is not provided in others. As a result, the 
traffic between the area of the worker in this field is permitted only between the peripheral passage area 5 and 
the apparatus installation area 3 between the peripheral passage area 5 and the operation area 2. That is, 
while the ingress to the process areas 4 is forbidden, the traffic between the operation area 2 and the 
apparatus installation area 3 is forbidden to the worker. Therefore, disorder of air conditioning by a worker's 
traffic is suppressed by necessary minimum. 

[0037]As shown in drawing 1 , in this clean room 1, it has further that planate floor 6 provided caudad with the 
grating floor 7 (each part 7a, 7b, 7c, and 7p is included) and its planate floor 8 provided caudad. It is on the 
grating floor 7 that a worker comes and goes. 

[0038]Each above-mentioned partitions 41 , 42, and 43 and are prolonged from the ceiling 50 to the floor 8. 
The space into which the space into which the space divided with the partitions 41 and 42 was divided with 
the apparatus installation area 3 and the partitions 42 and 43 between the ceiling 50 and the floor 8 was 
divided with the process areas 4 and the partitions 43 and 43 (and 44 [ in drawing 2 ] , 44) is equivalent to the 
operation area 2. Within the process areas 4, a wafer needs to make high the air cleanliness class of the 
process areas 4 as compared with the air cleanliness class of other area 3 and 2 from it being in the state 
where it is directly exposed to an air flow so that it may mention later. For this reason, in consideration of the 
efficiency of air conditioning, the capacity of the process areas 4 is set up small as much as possible. 
[0039]The ceiling panels 45a and 45c in which HEPA filters 18a and 18c were inserted in about 50 ceiling of 
the apparatus installation area 3 and the operation area 2, respectively are formed, Thereby, the ceiling 
chambers 24a and 24c are formed between the ceiling 50 and the ceiling panels 45a and 45c, respectively. 
The chemical filter 10 and ULPA filter 19 are constructed by about 50 ceiling of the process areas 4 among 
the partitions 42 and 43 of both sides by a laminating condition, and, thereby, the ceiling chamber 24b is 
formed between the ceiling 50 and the chemical filter 10. Thus, since it is only the process areas 4, that the 
chemical filter 10 is formed in the internal clean area 1i can reduce the initial cost about chemical filter 
installation as compared with the former. 

[0040]ln the apparatus installation area 3, the field from the ceiling panel 45a to the grating floor 7a, At the 
process areas 4, the fields from the ceiling panel 45c to the grating floor 7c are the object regions 25a t 25b, 
and 25c which receive air conditioning, respectively in the field from ULPA filter 19 to the grating floor 7b, and 
the operation area 2. Each above-mentioned device main frame 14 is installed in the object region 25a of the 
apparatus installation area 3, The wafer transfer robot 13 is installed in the process areas 4, and the publicly 
known SMIF (Standard Mechanical Interface) box 12 is established in the object region 25b of the operation 
area 2. 

[0041]ln the operation area 2, the SMIF box 12 is carried by the worker where a wafer carrier is 
accommodated, and it is moved to the position corresponding to the port of each device. Next, by the carrier 
robot 13, a wafer is incorporated in the process areas 4, will be in the state where it is directly exposed to an 
air flow within the process areas 4, and will be loaded in the device main frame 14 (load). After the device 
main frame 14 receives processing, a wafer is unloaded from the device main frame 14, is again 
accommodated in the SMIF box 12 by the carrier robot 13 within the process areas 4, and is returned to the 
operation area 2. If the device main frame 14 currently installed in that apparatus installation area 3 is a thing 
of a type which has a vacuum chamber at this time, air conditioning between the operation area 2 and the 
process areas 4 will not interfere mutually by movement of a wafer. On the other hand, if the device main 
frame 14 currently installed in the apparatus installation area 3 is a thing of a type (for example, ordinary 
pressure type) which does not have a vacuum chamber, air conditioning between the operation area 2 and 
the process areas 4 will interfere temporarily by movement of a wafer, but the interference quantity is slight. 
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Conveyance between each process is performed system [ SMIF ], i.e., when a worker (device operator) 
moves the SMIF box 12 in which the wafer carrier was accommodated. That is, since a wafer does not pass 
along the apparatus installation area 3 to another process zone but is conveyed via the operation area 2 in it 
from a certain process zone, a wafer is not polluted by the chemical mist which the device main frame 
installed in the apparatus installation area 3 generated. And since the wafer is accommodated in the SMIF 
box 12, a wafer is not exposed to an air flow in the operation area 2. Therefore, a wafer can be prevented 
from being polluted. 

[0042]The circulating fan 31 which equipped the front face with the thermoregulator 32 at the end wall 
(drawing 1 left side wall) of the under floor field 29a between the grating floor 7a and the floor 8 is inserted in 
the apparatus installation area 3. The circulation duct 9 prolonged in the perpendicular direction so that the 
under floor field 29a and the ceiling chamber 24a may be connected is formed in the rear-face side of this 
circulating fan 31 . The circulating fan which equipped the front face with the thermoregulator at the end wall 
(wall of the near side which is not shown in drawing 1 ) of the under floor field 29b between the grating floor 7b 
and the floor 8 is inserted in the process areas 4. The circulation duct (not shown) prolonged in the 
perpendicular direction so that the under floor field 29b and the ceiling chamber 24b may be connected is 
provided in the rear-face side of this circulating fan. Similarly, the circulating fan which equipped the front face 
with the thermoregulator is inserted in the end wall (wall of the near side which is not shown in drawing 1) of 
the under floor field 29c between the grating floor 7c and the floor 8 also in the operation area 2. The 
circulation duct (not shown) prolonged in the perpendicular direction so that the under floor field 29c and the 
ceiling chamber 24c may be connected is provided in the rear-face side of this circulating fan. 
[0043]ln the outside for supplying dust removal and the exhaust air by which humidity control was carried out, 
the tone machine 1 1 is formed outside the clean room 1 . Fundamentally, the exhaust air which the outside 
tone machine 11 sends out is supplied, without passing a chemical filter to each ceiling chambers 24a, 24b, 
and 24c of the apparatus installation area 3, the process areas 4, and the operation area 2. However, since 
oxidation and a diffusion process tend to be damaged with the organic matter as chemical mist, as shown 
especially in drawing 1 , The exhaust air which the outside tone machine 1 1 sends out to the ceiling chambers 
24a and 24b of the apparatus installation area 3e in which oxidation and the main part of dispersion 
equipment were installed, and the process areas 4 which adjoin it is supplied via the chemical filters 20a and 
20b in which organic matter removal is possible. A photolithography process from it being easy to be 
damaged with ammonia as chemical mist. The exhaust air which the outside tone machine 1 1 sends out to 
the ceiling chamber of the apparatus installation area 3a in which the main part of a photolithography device 
was installed, and the process areas 4 which adjoin it is supplied via the chemical filter (not shown) in which 
ammonia removal is possible. 

[0044]The exhaust air supplied to the ceiling chamber 24a of the apparatus installation area 3 from the 
outside tone machine 1 1 , After defecating through HEPA filter 18a with the circulation exhaust air mentioned 
later, the exhaust air which was supplied to the object region 25a and supplied to this object region 25a goes 
into the under floor field 29a through the grating floor 7a. By rotation of the circulating fan 31 , the exhaust air 
which entered in the under floor field 29a moves horizontally ( drawing 1 facing the left), as the arrow 16 
shows, with the thermoregulator 32, the temperature control of it is carried out, is sent to the circulation duct 9 
through the circulating fan 31, and is returned to the ceiling chamber 24a through this circulation duct 9. In the 
ceiling chamber 24a, comparatively little exhaust air supplied from the outside tone machine 11 to the exhaust 
air (circulation exhaust air) returned through the circulation duct 9 from the under floor field 29a is mixed, and 
this mixed exhaust air is supplied to the object region 25a through HEPA filter 18a. Although most exhaust air 
supplied to the object region 25a turns into circulation exhaust air, a part of supplied exhaust air is discharged 
out of the clean room 1 through the duct which is not illustrated by the local ventilation means (exhaust air of a 
gas box, hot exhaust, etc.) formed in the device main frame 14 etc. 

[0045]The exhaust air supplied to the ceiling chamber 24b of the process areas 4 from the outside tone 
machine 1 1 , After defecating through the chemical filter 10 and ULPA filter 19 with the circulation exhaust air 
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mentioned later, the exhaust air which was supplied to the object region 25b and supplied to this object region 
25b goes into the under floor field 29b through the grating floor 7b. By rotation of a circulating fan, the exhaust 
air which entered in the under floor field 29b moves horizontally ( drawing 1 for this side), as the sign 17b 
shows, With a thermoregulator, a temperature control is carried out, and it is sent to a circulation duct (the 
under floor field 29b and the ceiling chamber 24b are connected) through a circulating fan, and is returned to 
the ceiling chamber 24b through this circulation duct. In the ceiling chamber 24b, comparatively little exhaust 
air supplied from the outside tone machine 1 1 to the exhaust air (circulation exhaust air) returned through the 
circulation duct from the under floor field 29b is mixed, and this mixed exhaust air is supplied to the object 
region 25b through the chemical filter 10 and ULPA filter 19. 

[0046]Similarly the exhaust air supplied to the ceiling chamber 24c of the operation area 2 from the outside 
tone machine 11, After defecating through HEPA filter 18c with the circulation exhaust air mentioned later, the 
exhaust air which was supplied to the object region 25c and supplied to this object region 25c goes into the 
under floor field 29c through the grating floor 7c. By rotation of a circulating fan, the exhaust air which entered 
in the under floor field 29c moves horizontally ( drawing 1 for this side), as the sign 17c shows, With a 
thermoregulator, a temperature control is carried out, and it is sent to a circulation duct (the under floor field 
29c and the ceiling chamber 24c are connected) through a circulating fan, and is returned to the ceiling 
chamber 24c through this circulation duct. In the ceiling chamber 24c, comparatively little exhaust air supplied 
from the outside tone machine 1 1 to the exhaust air (circulation exhaust air) returned through the circulation 
duct from the under floor field 29c is mixed, and this mixed exhaust air is supplied to the object region 25c 
through HEPA filter 18c. 

[0047]ln this clean room 1 , since it does in this way and air conditioning in each area 3, 4, and 2 becomes a 
circle method, the load to the filters 18a, 10, 19, and 18c formed in each area 3, 4, and 2 becomes light. 
Therefore, the running cost about each filters 18a, 10, 19, and 18c can be reduced. Air conditioning of these 
area 3, 4, and 2 is performed independently mutually. Therefore, even if there is generating of dust (dust etc.) 
in the apparatus installation area 3 or the operation area 2, for example, there is no possibility that the wafer 
exposed by the process areas 4 may be polluted by the dust. Therefore, contamination of a wafer can be 
prevented. According to the air cleanliness class usually demanded, air conditioning by the circulation exhaust 
air of the process areas 4 is performed through the chemical filter 10, Since air conditioning by the circulation 
exhaust air of the apparatus installation area 3 and the operation area 2 is performed by the exhaust air which 
passes only along the non-chemical filters 18a and 18c, respectively, Since the circulation exhaust air which 
passes along the chemical filter 10 becomes only a thing of the process areas 4 and the thing of the 
apparatus installation area 3 and the operation area 2 is not contained, the load to the chemical filter 10 
becomes light as compared with the former. Therefore, the running cost about the chemical filter 10 can be 
reduced as compared with the former. 

[0048]The auxiliary machinery area 30 common about two or more process zones is established in the lower 
part of the internal clean area 1i via the planate floor 8. The auxiliary machinery 15 for assisting operation of 
the device main frame 14 of each process zone is installed in this auxiliary machinery area 30. Thus, the 
reason which is carrying out the auxiliary machinery area 30 in common about two or more process zones is 
that air conditioning of the auxiliary machinery area 30 becomes easy as compared with the case where 
independent auxiliary machinery area is provided every auxiliary machinery 15. The pump unit which 
performs evacuation via piping as an example of the auxiliary machinery 15 from the equipment body 14 
when the equipment body 14 needs a vacuum, The heat exchanging unit which makes the equipment body 
14 circulate through cooling water via both-way piping when the equipment body 14 needs cooling, When the 
equipment body 14 discharges a substance harmful to a human body, the toxic substance is incorporated 
from the equipment body 14 via piping, and the eliminating unit etc. which are changed into a harmless thing 
and discharged out of the clean room 1 are mentioned. He is trying to assist operation of the equipment body 
14 with this example by connecting the auxiliary machinery 15 with the equipment body 14 by the piping 39. In 
this case, as compared with the case where the auxiliary machinery 15 is installed in the apparatus 
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installation area 3 with the equipment body 14, the area and capacity of the apparatus installation area 3 can 
be lessened. Since what is necessary is just to form the piping 39 which connects the equipment body 14 and 
the auxiliary machinery 15 in the perpendicular direction, as compared with the case where the auxiliary 
machinery 15 is installed in the side outside the clean room 1, the length of the piping 39 can be shortened in 
practice. 

[0049]ln this example, the auxiliary machinery area 30 is open for free passage with the peripheral passage 
area 5 via the grating floor 7p and the duct part 30p. As a result, air conditioning of the auxiliary machinery 
area 30 and the peripheral passage area 5 is performed in common by the exhaust air supplied from the 
outside tone machine 1 1 . Therefore, as compared with the case where they are performed mutually- 
independent, air conditioning becomes easy. Since the auxiliary machinery area 30 and the peripheral 
passage area 5 are divided by the peripheral wall 41 and the planate floor 8 with the internal clean area 1i, Air 
conditioning of the auxiliary machinery area 30 and the peripheral passage area 5 is independently performed 
to air conditioning of the internal clean area 1i, and the air cleanliness class demanded in the internal clean 
area 1i is not spoiled. Therefore, the air cleanliness class demanded in the internal clean area 1i is obtained 
easily. The exhaust air supplied to the auxiliary machinery area 30 is discharged out of the clean room 1 
through the duct which is not illustrated by the local ventilation means formed in the auxiliary machinery 15. 
[0050]About the atmospheric pressure of each above-mentioned area, the process areas 4 by which a wafer 
is exposed to an air flow are the highest, and, subsequently to the order of the operation area 2, the 
apparatus installation area 3, the peripheral passage area 5, and the auxiliary machinery area 30, are set up 
highly. That is, the atmospheric pressure of the area where the air cleanliness class demanded is high is set 
up more highly than the atmospheric pressure of the area where the air cleanliness class demanded is low. 
The pressure differential between each above-mentioned area is 0.2mmH 2 O, respectively. When it does in 

this way, dust does not flow into the area where the air cleanliness class demanded from the area where the 
air cleanliness class demanded is low is high. Therefore, the air cleanliness class of the area where the air 
cleanliness class demanded is high is maintained by the good state. For example, when a wafer is moved to 
the process areas 4 from the operation area 2 or it is conversely returned to the operation area 2 from the 
process areas 4, dust does not flow into the process areas 4 from the operation area 2. When the door 20 
between the peripheral passage area 5 and the operation area 2 is opened, dust does not flow into the 
operation area 2 from the peripheral passage area 5. Similarly, when the door 21 between the peripheral 
passage area 5 and the apparatus installation area 3 is opened, dust does not flow into the apparatus 
installation area 3 from the peripheral passage area 5. 

[0051]lf this clean room 1 is applied to a actual semiconductor device plant, as compared with the former, the 
running cost about 1/2 and a chemical filter can be reduced for the initial cost (installation cost) about a 
chemical filter to 1/10 as compared with the former. 

[0052]The case where chemical mist is ANIMONIA about this effect is explained as an example. In the clean 
room of a conventional example, when not installing a chemical filter at all, the ammonia concentration in a 
clean room turns into 5 ng/L (nanogram/liter) grade. In order to make this ammonia concentration 5 ng/L into 
0.05 or less ng/L of desired values, the chemical filter of not less than 99% of removal efficiency is needed. 
Since the filter with which such removal efficiency is acquired in the present independent one does not exist, it 
will make the chemical filter of 90% of removal efficiency a two-step pile, and will acquire the removal 
efficiency of 99%. On the other hand, in the clean room 1 of this embodiment, since the apparatus installation 
area 3 which ammonia generates, and the process areas 4 which ammonia hardly generates are separated, 
where the chemical filter 10 is removed, the ammonia concentration in the process areas 4 serves as 0.5 
ng/L. Therefore, ammonia concentration can be made below into 0.05 ng/L (desired value) if one step of 
chemical filter of 90% of removal efficiency is installed. Therefore, according to this invention, the initial cost 
about a chemical filter can be set to one half as compared with the former. Since the ammonia concentration 
in the state where a chemical filter is not installed serves as 0.5 ng/L by this invention to becoming 5 ng/L in a 
conventional example, a ratio called this 1/10 turns into a ratio of a running cost as it is. 
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[0053]Although we decided to perform wafer conveyance by a SMIF system in this embodiment, it is not 
restricted to this. For example, the system which conveys a wafer with an automatically carry robot may be 
adopted. 
[0054] 

[Effect of the lnvention]As mentioned above, according to the clean room of this invention, contamination of a 
processing object can be prevented and the running cost about a chemical filter can be reduced so that 
clearly. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is partial drawing of longitudinal section of the clean room of one embodiment of this invention. 
[Drawing 2] lt is a figure showing the flat-surface layout of the above-mentioned clean room. 
[Drawing 3] lt is drawing of longitudinal section of the conventional clean room. 
[Description of Notations] 

1 Clean room 

1i Internal clean area 

2 Operation area 

3, 3a, 3b, 3h Apparatus installation area 

4 Process areas 

5 Peripheral passage area 
30 Auxiliary machinery area 
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[Drawing 3] 
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[0 0 1 1] Cfl>-JBW1©> 'J-viu-A-ctt, ± 
tc^orm^n. ±iB^i£gxy r<b*^u— >a >. 
tc<tot:fft>n^cD"c, «xyrriM«#*h*»y io 

Sx7«±IB7'P-feXX';70t©/c^i&^ ±E» 
islfcgx 'JTi^ f a >x 'J 7©tO»S*hft 

WcJS^t, ^$^^7 ^t-^tCO^TO^ 

[0012) —saweiB©* y Att, n^g i 
teiBK©* y->;i/-Atc*$iir. lESx'JTJcii, 

[0013] c©— ja»«)fy->Jv-Am ± 

^#^+>^"Ctt. ±EflrF««*>6 

mm#* h *i LtRS nfcxr tc» o t ^ - 
>r * *;i/»*«c * y - >stcis c r mnrnm 

coi^^L/TS^yr-cosiB^iRSSccttscD 

[0014] — IlifeJ&SSQ* y ->J1/-Att % ±E«S 
- > ** ±1B * ^ U - ^ a > * y T % ^ 0 X 7K¥^f^] &c 

[0015] co-JB»W)f ± 
lB1Sg|&gx yrt^n-fexxyri *a*^t>-ttTtt 
£XgV*->#±iB*^U-->3 >x «;7^ut*¥ 

*iojw:a»iBiKsn. ±sBaa©xs % /->o^H«5: 

cc*(DXg*/->ccR{iStite«SoWB«:jCDr * y 
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[0016] — fmtfM<D>? y ->n>-A», ifBJSIfc 
©XB!/->*«1E{BS titertSB^ y y T©B*) £ 

fflgg x y T ©^8H«±f srt » * U - > x U T CD^iS t tz 

[0017] co—mmmcDt? «j->^-Am ± 

Btttt©Xg % /->*«EB3nfcrt»^ y ->x y r© 
H«5*IBflb«0«:^l/r«"«attxyT*»9H*, ± 

lanjiiissx y r©^»»±iBrt8P^ y - >x y 7©^ 
^ 1; ->ji,- Afl^iH&jjBrts* y - >x >j7i© 
y 7^itt * y - A^ig^cD^ffi^swr 

&c£5£L-C?rfoft&„ 

[0 0 18] — HJ6J^S8<0^y->^-Att. ±IBrtSP 
^ y->x y TCDT^^C. ^fflt^©^^:^L'"C, ±IB*£ 

g*i*o»ffi*«»r&^feo*ia^saK3n/tii«x 
y t*skw fcft* _tiBf£«£x y T<D£DSte±iBrt§P* y 
->x y TOffiKK:^ UTttSHctrbft* C i^r^cb 

[0019] tt*5, r««j £ W\ Jfi3*MMft*itt«R 

rffl^j 0«i.Lt«, ±fB«S*ft* 5 K^«:^SS 

[0 02 0] CO— HJW&JSCD* y->^-ATtt, -t 

SBrtSf^ y->xy tcdt^n:, ^Mtt©**^^^^ 
©ttf¥*ttHrr**. ccd^. ±E«s»«xyrcc 

gxyrcD®S4dJ:y r ^S^^j:<^*^o ±1B 

±iBffl^x y T^ira«±iartgp^ y ->x y r<osm 
±Ert»^ y - > 1 y r *cb*s tis d' « - 

[0 02 1 ] —mMfcf&<D#V ->^-A«, Sffl^ii 
x7^i£iIT 4 ftilOS^x y T KR» 6 ft T l> 5 C 4 
50 ^it^ 



[0022] co-mffi&mco? ';->;i/-A-cte, s 
ii(Ji7 ^SKIT 5 or>fi«x y r CCK W 6 tin » 
&<Dt\ ^«»CC*fcS©««xyT*«tf6tlT^S 

[0 0 2 3 ] — ISSS^JSCD^ y ±IS«« 
xyTi^ilKxyri^ilL/. i:IB*i«Sx 'J 7 <b 
WH^xyT©2gWtt*ilCCtf*>ti*C 

[0 024] CO-|»»«©f y->Jl/-A-Ctt, ± 

iBti^x »j r i MRSx y r £ **aa U % ±lBfBi£x io 

n 6 icifcSitcfr ton It L r . gMimW, 
tea*- 

C0 02 5] -*w»»cD^y->^-A« % g#$n 
s*y->K*«i»c*xyT©»ff«. gssns^'j- 

>g#ffil>x y TCD^IEJ: 0 feiS< S3esnTC»SC i 
[0 02 6] C©— *»»3B©*y->Jl/-A-C». S 

*sns^y->*3W*ir»xyro«Ett, g#sn& 

* »J ->K#ffil>x y 7QMEE<fc 0 &]S< S^^nTl^ 20 

at,> 0 iy^t, g#sn£* y->«3»*i»xyT 
©^y->*3Wfi»a«««:i^F3n*. 

[0 02 7 ] — HSfcJ&JSCD* y ->^- ±IBte8i 
5> 3 >x y 7 L r O^fflBS £ n& <£ 5 frC & o T 

[0 02 8 ] co— W$®$#&<o>? y->;i/-A-c^ ± 

>a>xyr*/hLTC[)*18aiSn2>. Tttto 
^SftSliCCftSStiyTiliCi^. Lie 

*«j*JS$fesn4o*i»±T*i. 
gSx'j7<b<giSiS:®x yr£<Dra©#ri*sg;*n5c £ 

*SiiT4. 40 

[0030] c<D-mmm<Dt>v->>i>-^-cte* ± 
iayu-^>^j^rof«»©xyriB©tt*«, ± 
iE^HaBxyrt*^u-^a>j-yT<fc©pa. ±se 
^Mffix y r i«sssi »; r i©ra©*-c«FSP3 n 

iTfrto^ fPl?ii^n-trXxV7^5%AD^ 
SSjtsns£<tfcK: % ^u-t/a>xyria«89:« 

3K#<Da*0C<fc *SIB<DSLn^^B*/hKtcffli^ 6n 

So 

[0 0 3 1 ] 50 
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KT. C(D^(D^y->^-A 

[0 03 2 1 02 * 
>J->;l/-Al©?IU>(7f il»i2K: 

[0033)02^ 3aW* >£ASI8#fl>#fg:a 

snte«aa9«xyr. 3 btt?* h y ^ga 

*^gf^«Hgfx»J7, 3c»F7^x^ 

> saratttfRa ^ n/cSitix y 7, 3 d «c m 
pgiitt^sa? n/c®saax y r , 3 e \zwt - 
ftffc$?a*f*#Ra ^ n/cisiti y r , 3fW^ 
v v ffi$gm#fc&WL& 3 n/cirsii y t\ 3 g » 

C V DKi^iSS? ti/cffiSSfii V 7, 3hte^ 
dr;i/^«a*{*^BWSnfc««9:iBx "J 7^lt 

a**, trrcte, ssssaxyr*aa?^3 

[0 0 3 4] H2 3^6»^4<fc9tC % MStIx«J7 

<b 4 toi± r a & x?l V- > -< u - v 3 > x y 
T2*^i/T7kT*rfti«:tttt. c©W"Ctt4fT2M«:E 

x y 7 3 OCRgSn/cliil^te^x^ - FXttT 
>P-Ft?>fcA©i | J7T*^ SSSaaxV7 3 
<t * ncc BUST s ^ n Hz ^ x y r 4 <t ©H ttB&¥«tKa> 
IHtttt0 4 2K«fcoTtt#}&n, §I17->3, 4i 

^ u - is a > x y 7 2 i ora \*M^mk<om{±%) 0 4 

3, 4 4cc±or{±«j6nri^. *fc, 

4tf 2^J&ci3g3n/cSS^xy7 (cm rrt»^y- 

>xyrj <b»f-^o ) 1 i OjgO^fBlfdb^O 4 1 

r^iissxy 7 s^koi^i^. j^jaaBSiUT 

5©^tC«*#|Libr^He4 0*sRW€>nrii4. 

co?ffli4 oojwjtt* y->^-A 1 ^T^^o 
[0035] ifartSP^ y ->xy7 1 i rt^iBg^n 
/ca»CDXSv^->OffiBS»SC»«:l4SlL-ctfton % * 

^u— > a >xyr2cD^asfeSxS'/->©SP3<b« 
ii^u-ciTton^o i/c^ot, Aaaw^^ffia-rs 

fc26Cc^<OXgv^->Ccsasn/ctSg©SSK:j£0 

r % ^y->**xa:/->»«:«3e^**. 
^MSSx y 7 5 co^WirtSP^ y ->x y 7 1 i 
t\tl&$L teutonic CCDf»J^, ^H«KxyT5*s^ 
y->;v-Ai^©^pa<bp f 9a5^ i ;"->xy7l ii© 

1 i £>^!m£. ^ y ->;U-A 1 9\-(Dm^<D§ZW$:$:tf 

Ttc^ur^fton^o 

[o o 3 6 ] w-mmi occ«, tn)-»\s-j±i9ytft 
«aBxyT5i©ia*ff«« (Kg^u-^fcJ:^ 
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S*«fcft©F72 0i, ttJB»xyT5iS*» 

KBxyT3i©m*fiaiw (aEKfiwaa*) 

cDxyrRioffi*tt 4 wsaffixyr 5 t^u-i'a 
>xuT2t©iH, nmat&x-vTb tmmmmxvT 

XX 'J 7 4 A 0 «±3 tl^ (f: <!: fe(C, 10 
3 >x«J72 iiSglx 117 3 £©!H©tt*#SI 

[0 0 3 7 ] m ltrC^Ji^trC. CO* »J A 1 
Ktt, yi/-f>^7 (&gP7a. 7b, 7 c, 7 p 
4$tf) *<DT:£teR#6ftfc¥MK©Jfc8 <fc, $ 

[0 03 8] ±»<D»IHtt«J0 4 1. 42, 4 3, 
5^5 0*61*8 *^5Stf-Cl,>5. ^#5 0<b^8<h<D 20 

ra-c, ratt^o 4i,42 k:j:otM6n/^ri« 

SR«xyr3, BH±ft)»J 4 2. 4 3 Kcfc oT{±^e>n 
^P^7*D-feXx»J74, IW{±EJ9 4 3. 4 3 (Rtf 
S2*co4 4, 44) CCjioTftWetifeSPJ* 5 *^^ 
-i/3>x'J72(cffiSfS 0 «arr4J:5K::7n-fe* 

x»Jr4rtr^»^7x/^^xT^a-tc^t^^Ba$t^^t^^ 

HLtj:2>ctfr*>, ffe<Dx»JT3. 2(D^U->EtCj:bU 

4©SW««*/h3 < SSShri^. 30 

[0 03 9]«SiIx»J73, ^l/-> 3 >xij7 
2<D^#5-0ifi«5K:tt-€'tl-?nHEPA7 4 1 8 
a, 1 8 c &m*b&$: titers* *)l>4r 5 a, 4 5c^ 
RW6>*1, CtUcJ^^S 0 £55#^*-rt/4 5 a, 4 

5 c <tor H icc^n j en?y^^^>^'2 4 a, 2 4c» 

ERSJrt^i. ^P-feXX'J74©^#5 Oi&ffilCtetr 
*Jj)iy a 10iULPA7^b*19 itfWBtt 
HfCPHB©BtH!I0 4 2 i 4 3©n^?n, cntc 
£9^#5 0 L*r%t}>\sy a)\>% 1 0 i©lfflfrc^#^ + 
>^2 4bJ&sMSnw4. COiSCCftSP* 'J-> 40 

xy r i i -v^r^tjjvy j >\>% i o#Ktt6*vr:^££> 
R*{coc^r<D>rxi/^;u3x h^rSe^^cttL/rfiM-r 

[0 040 ] tSURSx tj T 3 Ttt*#'** *4 5a* 
l/-^ a >x y 7 2 t»^^;l/4 5 c* 



WSgm»«2 5a, 25b. 25c<b^-5tl^ 0 1 



50 
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gglx »J73 <DSmm2 5 a Kte_rj£<D&Sg;£{* 
H^S?n, 7'n-fexxy T4«:«^xyNjBiHa# 
?F13#Rg3ft* S/c, t^U-^3>X'J72© 
aW^2 5 bklte&frKDSM I F (Standard Mechani 
cal Interface) 2 **Rtt 6ftTt>£. 

[0 04 1 ] t^l/-^3>x';72(^tSMI F#* 
«12B«)xAtt «J T*JRSUfc«W-Cfl9ll#«: J: 

tjj$n& 0 ^c, £x^*aBHn#? F i 3«:cfcr>r^ 
DH2XX»JT4rt^CHX0ii*n, 7'D'feXx'J74flt 

xr^a-tcaigBBsn&tfcfli^or, M*f*i4 
rttcn-F (»W) 2tiZ> 0 Sgg;£#l 4tc<£oTi»EI 

7'Ptxx<j74rtma#^ h i 3iaot» 

tfSM I F#* #X 1 2*aRS3*U *«U-5/a>x 
Ur2^RSft*. CCDi#, *<D«MIR«xyT3K: 
RBStir^*S8K*i*l 4 aWXffi* + 
>fycr>fccD"C*ntf, ^x^ftfciot^U-^ 
3>x , J72<b7 , p-feXi , J74 £©Rg<D^iJi*Sl^K: 
TStiCiBft^. — -C-<D«SRKxiJT3CCR 

■snri»*8«**i 4^^ + >^wi^t^ 
gj^Cefcor— b^wcc^^u— >3 >x >j72 cb*7'n-fex 

xi;T4<hOP^(D^ia* z F*'r^>*, -tOTgHlttffl* 

t&t)%»Jx^t t y7*JR§0fcSM I ^ 
xi 2*flafc# («B*^u-*) *J»»J#4Ci«: 

0ii7->^ ( «sRB^yr3*a6r*^u-^ 
3>xyr2^L"CO^tasi3ns<D-c, -Jx;^ 

gR^x 'J7 3 rggJti/cgg$ft^£t/c^ ^ * 
;^xhWotS^f^Ci^;^ L*fe, ^x 
^SiSM I F#? 1 2CCJR2g3ftTt>SG>-C % 
U-S^ 3 >x >;r 2rtr«)x;^x7 :7n-fc:0g£ft& 

[0 0 4 2 ] «gR«fxi;T3tC«, ^U-^>^*7 
a <tJ5fc8 i©IB©flcT«W2 9 aCD^H (H 1 rte£ffliJ 

H) cc, iftstc&us 3 2 &{&z-tcmmy ?>3i 

«>j£*ftTl>*. CG>flBR?T>3 KDffcHflWctt, * 
T$f^2 9 a <fc^#^ + >'*2 4 a i fcgBBW* <fc 5 CC 
i&i&^KlStf F 93WRW6>tirc>4. ^ 

/c, 7 , D-feXxV74^ yu-f>^7bt*8 
i©H©flTF««2 9 bO^II (0 1 CCtt^^nri^j: 

««2 9 b i35#ft>^2 4 b 4*SSK-r^<fc ^CCffi 
^> 0 isiacc. ^i/-^>3>xy72t4) 4 ^/u-^> 

>fff7c«8 i(DBB©*T««2 9 cCDigit (0 He 
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MMK^ J*T««2 9 c ^#?t>^2 4 c <b£tg 

[0 0 43 1 * y->;i/-Ai*ftUi % ^h»*sy 

3>i'J72©S^t>^24a, 2 4b. 24c 10 

24a, 2 4bOC»bTtt. ftSRtt 1 l#80HH"iT 
**W»l»*"in6«c^ -rib* 2 0 a. 20b?: 

sssfix»j73a i-tnccma-rs^o-b^iyr 4 

[0044] JfSHS 1 1 ^^ttSHfx y r 3<d5*#* 
t>^2 4atCiSSJWcX7^ ajfirSWR^Tt 

ft. BBtW2 5a^«tt3h, CCDB»««2 5aK 
^3hfcxT#^U~?->yJK7 aftaurBRTIKW 
2 9 aKA5. flcT««2 9 a F*9tcA ofcx7tt, ti^S 30 

(Hl-C«fflnj#) CcSWiU fif3S3 2tCcfcoT 

a^pissn, mm? r is 3 1 £ji-?rti^y^ h9-^ 

C©i»y> h 9 *llt^ t 4 a 
-NlSti^o 35#ft>^2 4atlt JSTF£SiiS2 9a 
fr6«8#* h 9*»UrKS4afcxT (ISx7) K 

^Sti. C OE^i7*5H E P A 7 -f;^ 1 8 a *1 1 
tlW«*2 5 a^SftS. 0:4$, S^M^2 5 a 

nfcxro— SWiSacfcffr 1 4tt4*fcRtf 

»*R (#*#***<D**L JIWKRtti*) OC<fcoT0 

5\lyfti»y* b£ffll/-c* y->;i>-A 1 J*^»US*i 

[0 04 5] ftMU l*6^0«i'J74© 

?ytft>^'2 4b^$n/cx7^ »OT*«SR 
^TttbtCtrS. ttfry A>\s* 1 0, ULPA7^;^ 
1 9*aLT»iWfc3hfc«. aW««2 5b^C9&3 

b^iltJ*T«I«2 9 bKA&o STH«2 9 50 
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bfttCA-? fci7«, ia7 7>«©C±or, IB# 
1 7 bT7Krcfc3tC7MP;£ft <H l^tt#fflft#> 

ttu si^s^ctora^igiM^n, mmy r^zm-? 

X&m#*h (flTF««2 9bi^#^ir>^2 4b<fc 

#**>^24bNR3h4. K#?t>^24bt 
£RT«JS2 9b^6*«iy^ h*»L,rRSn/cx 

T (iSi7) K»LTfl««i l*e>«teSttfctfc« 
W<J>*G>x7#fi^3*i, C<D'l^x7^5*;l/7^ 
ULPA7^^19*aitaW««25 
b^J&3^„ 

[0 046 ] IQtttC* J*SS«1 1 fr^^U— >a>X 
iJT2©5^#^ + >^2 4 cfC«*&SnfcxTB, f£3£ 
TSflSHx 7 HE PA7 -r 8 c^ilLT 

MHWfc3ftfc«. IW««2 5c^«ftSh, COgfft 

LxmT^m2 9c^o *t««2 9 c^ca^/c 

17ft iS7 7>©@^J:-ot 4 fE-if 1 7 c -C^rrr 
(JKT««2 9 ci^#?t>^24 c i*SSttbTl» 

&) ^ane>n, c<omm#9 h*aur3yi=?'*>^2 

4c^R3 4i*. 3?#*+>^2 4cCB, HcTfH4i2 
C©g^x7^HEPA7 -f 1 8 c*il 

utawiii2 5 c^e^^n^o 

[0 0 4 7 ] C<9^ i;->;U— A im COJ^fctl/ 
t§xV73, 4, 2 "CO^iS^tiW^cO: ^OT, § 
x'J73, 4, 2tcRWe>ft;te:7 -f 1 8 a. 10, 
19, 18 cCC*hT*»W3WS< fr&o W^oT, & 
7^^18a, 10, 19, 1 8 c&COl>T<D^>x 
>^n^ cn^(Dx'J73, . 

4. 2<30SBS»St*tcSfefi[Ut:fTt>tlS- Lfc^oT, 
fetflSMx «J 7 3 ^ fc«^^l/-^> 3 >x U72 

i;7 4rswori>5£x^#*(0#'x htCct-^r 

r, T'n-fe^xyT4©«lRxTCC<tSSSHtt^S*^ 

u-v 3 >x ij72 ©aatxTtcissiHtt-tti-en* 

^r^^;U-7 ^;^18a, 18 c cD<&£31£xy fccfc o 
rtfto*i4©t!* ^5^1/7 a >\>% 1 0*il^ffi3SxT 
«7 , P-feXX'J74©Wc^i4^ ttBRBxyr 
3i^l/-^3>x yr 2©4>©«'S*tittli(D-C l , 

^ t>)\,y < l o «:»r S»«*«se*K:JtLr«< 

[0 04 8 ] rtSC^ y — >x 'J71 i ©T^tc«. 
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4;fr&M*^LTXffi*«*fr9 

JJtefc&a- » h , «.S*(* 1 4 ^AfttC <t o T 

tt, MSI 5*E«39«:J:^r«S*#l 4<b»tt-r 
5C 4KJ: 1 4©»f¥*W»-T* J: ^CL 

C(D«^ «£3ll9:§x y r 3 terns*** l 4 1 
i i 5 *aafltr4«^«:JtL/r, ^stssxy 

i 4 &mi i s tzmm~?z>&m3 9 utarafflccRtt 
htffi^o-c, ffl& l 5 £ * y ->;i/-A i ^Mfrtc 

if mi p. y*h»3 0p*^LTJ1'JWM8xyr5 4 

rector* fflfSiyr3 0<b^jaiiKxyr5<D^sa 

x y T 3 0 iflMIBx y r 5 w:*wb»4 1 £¥®tK£> 
BR8«:j:-!>-Crt»*y->xyTl i fc{±W6*iTlr>5 
cd-c, iix U730 i^lHBx y T 5 (D^IBttrtSB 
>7 y y r 1 i ©SUStcSst UrfflSEKitf *>n. rtSC 
^y->xyri i ts^sns ^ v - >a%»& 5 c 
&**ttir>. Wc^ot, rtss*y->xyri itst 
$n4^y->S^SSCCf#64a*. tc*?. ffl«xyr 

[0050] ±E&xyr0«ffitcot,vttt. tfx^tf 
xT^o-6CHBSnS^n-feXxyT4^*felS< , -X 
l^l/-V 3 >xy72, «SKSxyT3 v £flS 

IBXV75, j*ffixyr3 0<oHBtciS<SS$*irui 

no. 2mmH I 0-C^, COcfc 5 L/ct§^ 

£*x£^ y->a#ffi^xyrfre>B*3ft4* y-> 
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s/a>xy 72^e>^a-fe^xy 74^»Sh. *fc 

»2(cyD-feXxy74*6^I/-'>a>xy72^ 
M£ft£<!:#, ^l/^>3>xy72W^O«x 
yr4^?;*h^tij&trc&tf&l>. ^jgfflBS 

X'J75i a >x y 72 t<Df$<D FT 20# 

H*hfci*. W»xy75W*^l/-2/s>* 

yr2^yxb*«i*tiiitfCt3j«tcc». H*tc, *WS5i 

Bx y r 5 itiSSgx y T 3 i ©IHO K72 1 
tifci*. WiBxU75*6«H«iU73^ 

[00 5 1 ] COD^ y A 1 SrlQSO^aJI***^ 

xf + ^=i;*h (St^Xh) *fi£*«:l:bUTl/2> 

[0 0 5 2 ] C©»ft*erS^S^h^7x*x7-C 

ueww-rs. 8e*wo^y->^-A 

r«\ = #;l/:7 ^*ti<ML4l^ *y- 
>;1-Afi©7> ; ex7ilg^5 n g/L (t/^A 
/y?h;l/) gfiift*. CCDT>^rXT?Sa5 n &/ 
L4B«HB0. 05ng/LOT^t^^«, 

to*cu-C0 9X©l»*«Ws*»*ci«:tt*. — c 

(rtBWHO^'J-^-Al-Ctt, 7>^x7^4 

r^in^gx >j73 ir^xr^i'^Lair^ 
atxxy74i^i?nri^OT, 

1 0*BX5J1-L//cte»T^P'fe^xy T 4t©7> 

^exriftfiK^o. 5ng/Lias. ufc^^r, 
r>^xriSK*o. 0 5 ng/L oaffi) eiTccr 

Ml4^ ! W»t?07> j ex7iW:tt l S6*«tB5n 
s/Li&*(D«:*fO*»93t?«0. 5 n sr /Lift* 

[0 05 3]4*$. COSO^JR-Ctt* 9x^»i£*S 
M I F S/Xf A(C J: o tff 5 C i i Ufc^ cn^6 

[0 05 4] 
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* 1 ^V-V/U-A 
1 i rtSP^U->xUT 

3, 3 a, 3 b, 3 h 
4 

5 fl-jaaH* »jt 
30 »«xyr 
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